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Abstract 
Respect for student's individuality, manifested, for example, by his or her favourite learning style, can significantly contribute 
to the increase in the efficiency in education. The awareness of the learning styles preferred by particular students can help the 
teacher customize educational materials intended for both frontal teaching and self-study so that they best fit the students.  
The aim of the conducted survey research, the selected results of which are submitted in this paper, was to carry out an analysis 
of a representative sample of students, in order to determine what learning styles, classified according to sensory preferences, 
they prefer. The applied questionnaire of VARK classification contained 13 questions, based on everyday situations, since this 
classification is primarily intended for the auto detection of the favourite learning style of adolescents and/or adults. The 
research sample consisted of 354 students of Palacky University in Olomouc.   
Based on the assessment of the acquired research data, a classification of students into four groups according to their favourite 
style of learning according to VARK classification was performed. The largest group of students consisted of those preferring 
motion (kinesthetic) learning style. The classification of the students into the other three learning styles was more or less 
even.The proportional representation of men and women according to their favourite learning style is the same in each group 
and corresponds to the total ratio of men and women in the sample, with just one exception. It is the kinesthetic learning style, 
where the proportion of men is higher than with the other three learning styles. 
By respecting learning styles while designing and creating innovative educational materials, it is possible to achieve for the 
students a "new" quality allowing valuable content presentation, adequate interaction, and comfort that the latter have never 
experienced before. It is thus necessary to systematically study the interrelation and to explore new approaches that would 
enable a continuing development of the field and a formulation of new principles leading to an even deeper interaction between 
the student and the learning content. It is advisable to respect the fact within the framework of teachers` lesson planning which 
itself should involve multiple elements or properly adapted educational materials that would allow individual groups of students 
a more effective learning. 
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1. Learning styles and their classification 
"Learning styles are defined as the procedures of teaching which an individual prefers in a certain period of his 
or her development" (Mares, 1998). Although the above named definition sounds very simple, we come across 
many types of definitions of this term in literature, which L. Curry aptly labelled as "a confusion in the definitions" 
(Curry, 1990). Since the explanation of the links between the concepts of cognitive learning style and learning 
style would exceeded the scope of this study, we refer to a very thorough discussion of this issue, stated by J. 
Mares (Mares, 1998). The majority of authors have agreed at least on the fact that the basis of individual learning 
styles is the most probably hereditary, but can be changed during the life intentionally and inadvertently due to 
new experiences. Learning styles can be understood as meta-strategy, which brings together distinct learning 
strategies, teaching tactics and learning operations. It monitors them, evaluates and leads in a certain direction. It 
regulates them with regard to the conditions of learning, the learning process itself and the learning outcomes 
achieved with regard to the social context of learning. Learning styles lead individuals to the learning outcomes of 
a particular type, but can also complicate the achievement of other results (often better). A person usually does not 
realize his or her learning styles; he or she does not analyse them systematically or improve them coherently 
(Mitchell, 1994). Learning styles are usually perceived by an individual as obvious, routine and habitual processes, 
satisfactory to him or her, in some cases even as optimal procedures for himself or herself (Sak, Mares, 2007). 
A learning style is characterized by a layered, onion-shaped structure, which according to L. Curry (Curry, 
1990) consists of personality descriptors, a tendency to process information and also social influences. American 
author JC Marshall (Marshall, 1987) defines this structure more exactly and describes the deepest layer as the most 
stable and least changeable, the middle layer as changeable by a long-term and targeted action and the top layer as 
rather unstable, and relatively easily influenced by a learning environment (Mares, 1998) . The resulting 
combination of these layers determines the pupil's learning preferences (Simonova et al., 2010). The evaluation 
aspects are further influenced by hereditary factors, particularly by neuropsychological mechanisms. For example, 
R. Dunn (Dunn, 2003) studied the preferences of hemispheres and found out that students with the dominant left 
hemisphere preferred traditional learning environment, visual learning and structured content, while students with 
the dominant right hemisphere preferred to learn in a group with a background music (music) in informal setting, 
with unconventional furniture and also preferred a tactile learning and experimentation to auditive, visual, 
precisely structured learning (Simonova et al., 2010). H. Gardner (Gardner, 1984) introduced the theory of multiple 
intelligences which is discussed up to these days. In his theory, he defined seven different kinds of intelligence that 
should better describe the diversity of human abilities. In year 1993 he found out that students of all ages used the 
different methods for solving certain types of tasks (Gardner, 1995). He therefore adopted the assumption that the 
individual reacts differently to different types of content and to the other individuals on the basis of their ability 
(their intensity and the mode of operation). 
As I. Simon's states, "the definitions of learning styles based on their own nature, which means the different, yet 
correct view of the problem, have led to many concepts of learning styles. Although various models show some of 
the same approaches, they have been developed in various scientific institutions, without cooperation of the 
authors and have been described in a different terminology." F. Coffield (Coffield et al., 2004) selected 71 styles 
according to the criteria of importance, prevalence and impact on the others and compiled the following groups 
(Simonova et al., 2010): 
• Model R. and K. Dunn, who consider learning and cognitive style as a permanent and very difficult variable 
way, because the way of knowing and learning is genetically determined (Dunn, 2003).   
• The concept of Witkin, Riding a Cheema, based on the theory that the styles are generally customs, permanent 
and stable base, which is based on the behaviour of individuals, and as such are not educationally influenced, it 
is not possible to change them (Riding, Cheema, 1991).  
• Model of Myers and Briggs (Myers, Briggs, 1985), based on Jung's concept of personality, in which learning 
style is seen as part of a relatively permanent personality type, and is visible from the outside environment 
(Coffield, F. et al., 2004).  
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• The concept of Kolb (Kolb, 1984), Honey and Mumford (Honey, Mumford, 2002), Felder and Silverman 
(Felder, Silverman, 1998), in which the learning style is not considered as a permanent, unchanging personality 
trait, but it is defined as a preference of a specific learning way which currently varies depending on the 
particular situation.  
• Models of Pask (Pask, 1976) and Vermunt (Vermunt, 1996) who used strategies (approaches) as the oppositions 
of styles and also took into account the previous experience and contextual influences. The strategy is based on 
the perception of tasks and the ways of their solution. 
For the determination of specific learning styles a questionnaire method is commonly used, in combination of 
various types of questionnaires (Turek, 2004). There is a range of questionnaire methods available today for an 
identification of learning styles, which have been used not only by the authors of the above named concepts, but 
also by other experts, such as Biggs, Schmeck, Makarov, Orlov, Entwistle, Gregorc etc. A comprehensive 
description and characteristics of the most commonly used questionnaires for diagnostics of learning styles is 
stated in the publications of J. Mares (Mares, 1998) and I. Simonova (Simonová, 2010). For a review of the most 
frequently used methods for diagnosing learning styles within the framework of tertiary education, see the chart 
below: 
 Table 1. Review of questioning instruments aimed at finding about learning styles for tertiary education (modified in compliance with: 
Šimonova, 2010, p. 27–28) 
Instrument, author Time, items, assessment Structure 
SPQ – Biggs 15 minutes, 42 items, 5 degree scale Approaches to learning – deep, superfice, performance 
based → 3 strategies 
ASI – Entwistle, Ramsden 18 minutes, 64 items, 5 degree scale unstated 
GSD – Gregorc  8 minutes, 10 items, classification of 
4 options 
2 dimensions: perception, the classification → 
combination results in 4 styles  
LSI – Kolb 7 minutes, 9 items, class 6 options 2 dimensions in 4 scales 
PEPS – Dunnovi 40 minutes, 100 items, 5 degree scale Physical environment, emotional aspects, social and 
psychological needs, investigated in 20 sectors 
LSQ – Honey, Mumford 19 minutes, 80 items, yes-no 2 dimensions in 4 scales: active, reflective, theorizing, 
and pragmatic person 
VISUD – Makaron, Orlov 15 minutes, 59 items, yes-no 10 scales 
ILS – Vermunt, van Rijswijk 30 minutes, 120 items, 5 degree scale 4 blocks in 16 scales 
ILP – Schmeck, Fibich, 
Ramanaiah 
20 minutes, 60 items, yes-no 4 factors 
ILP-R – Schmeck, Geisler, 
Breinstein 
30 minutes, 150 items, 6 degree scale 2 blocks in 17 scales: self-concept and motivation, 
learning 
IDEA – Vizcarro, Bermejo, del 
Castillo, Aragones 
30 minutes, 153 items, unstated 14 scales (+ 1 aimed at determining possible tendency to 
distort the answers) 
MSQL – Garcia, Pintrich 25 minutes, 81 items, 7 degree scale 2 blocks (motivation, learning strategies) in 15 scales 
 
From the above stated chart, it follows that various questionnaires differ not only in time demands, the number 
of items, the evaluation, but also in the inner structure. In practice, it is thus possible to apply a wide range of 
standardized diagnostic instruments, which enable both the teacher and the student to determine their favourite 
learning style and, following the result, to adopt the most appropriate learning method. However, the chart also 
shows that none of the instruments stated takes into consideration the diagnosing of learning styles according to 
students` sensory preferences. Such instruments would take account of the choice by the students of the senses 
they use while studying and thus determine the most appropriate learning material for particular students. For a 
description of a standardized instrument for diagnosing learning styles according to sensory preferences see below. 
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2. Diagnosing learning styles according to VARK classification 
An interesting approach to the diagnostics of learning styles according to the sensory preferences (Fleming, 
Mills, 1992) is represented by VARK classification (acronym for Visual, Aural, Read / Write, kinesthetic). The 
author of this classification and the related questionnaire is N. Fleming (Fleming, 1995). This classification of 
learning styles is characterized by taking into account the type of sense which is preferred by students in the 
process of learning.   
• V means VISUAL, thus visually nonverbal. Student with this preference can learn best when the curriculum is 
prepared in visual forms such as pictures, graphs, charts, diagrams, maps and photographs.  
• A means Aural, an auditory learning style. Student with this learning style prefers to listen and speak before 
reading or writing.  
• R means READ / WRITE, a visually verbal learning style. Student with this preference can best learn by 
reading textbooks.  
• K means KINESTETIC learning style. Student with this learning style prefers to learn by doing something with 
the teaching materials or manipulating with them. We do not speak about students of physical education here, 
but the students who want to manipulate, even internally with objects or with symbols. 
VARK questionnaire contains 13 questions, which are based on everyday situations because this classification 
is focused on the auto detection of preferred learning style in adolescents or adults - typically university students or 
participants of lifelong learning (Fleming, 1995). Each questionnaire item contains 3 or 4 optional answers and the 
respondent is supposed to mark the answer that best describes his or her reaction to the situation. The respondent 
may mark even more choices in case that more answers describe his or her reactions. The authors of this papers 
came across this very classification thanks to the book by I. Turek (2004) and it instantly engaged their attention. 
Later on, they found out about a website, focused solely on the problem, and available without restrictions on: 
http://www.vark-learn.com. The website provides its users with sample questionnaires, answer keys, and other data 
necessary for an efficient use of the VARK method. 
3. Design, methods and research sample description  
As an initial research tool for obtaining data necessary for the research investigation, a questionnaire was used. 
The classification structure of research methods assigns questionnaires into the category of indirect investigative 
methods. A questionnaire can be defined – according to N. Ničkovič - as "a measuring tool which helps to examine 
what people mean about the different phenomena" (Horak, Chraska, 1983). The research questionnaire created for 
these purposes had contained two parts. The first part had consisted of 13 questions and had been was focused on 
finding about favourite learning styles of students, using standardized methods of VARK. The second part of the 
questionnaire had consisted of questions, aimed at finding about personal data of the respondents, such as their 
age, gender, specialization, and age. That is why a questionnaire operating with the two types of questions was 
finally created. The first type comprised alternative questions (multiple choice), used in order to identify learning 
styles in terms of sensory preferences and in full accordance with the method of VARK. The second type of 
questions were polynomial scales (Horak, Chraska, 1983).  
The research sample consisted of 354 students of the Faculty of Education, Palacky University in Olomouc, 
who studied in the full-time and combined forms of study programmes. The selected research sample corresponded 
to the overall structure of students carrying out a full or part time study distance learning, as described 
investigations have been incorporated into routine schooling. The structure of the research sample is shown in the 
following Table 2: 
  
388   Milan Klement /  Procedia - Social and Behavioral Sciences  132 ( 2014 )  384 – 390 
Table 2. Research sample structure 
number percentage average age 
Women 246 69,50 % 21,20 
Men  108 30,50 % 21,80 
In sum 354 100,00 % 21,25 
 
It was possible to use the above stated facts for an analysis of the research sample, which could be divided into 
groups according to the similarity of individual structural elements of e-learning materials used in e-learning in 
connection with the preferred learning styles of students according to the VARK classification, as described in 
further text of this study. 
4. Description of the course and the results of the research 
The first step in the manipulation of the data acquired by the research was to analyse the representation of 
different groups of respondents according to their preferences for learning styles, using VARK classification. This 
analysis was performed by calculating the frequency of occurrence of a particular learning style preference 
according to the VARK classification, and supplemented with additional information, the aim of which was to 
illustrate the age distribution within particular groups of respondents in connection with learning style preferences. 
The whole situation is evident from the Table 3. 
Table 3. Research sample structure 
Preferred learning style 
according to the VARK 
classification   
Preference 
of style 
preference 
of style % 
N of 
women 
N of 
men 
Women in  
v % 
Men in  
v % 
Average 
age 
VISUAL  39 11,00 % 33 6 84,60 % 15,40 % 19,80 
AURAL  45 12,70 % 37 8 82,20 % 17,80 % 20,10 
READ/WRITE  90 25,40 % 74 16 82,20 % 17,80 % 20,30 
KINESTETIC  180 50,80 % 102 78 56,70 % 43,30 % 24,80 
In sum 354 100,00 % 246 108 69,50 % 30,50 % 21,25 
 
The distribution of individual groups of respondents according to their learning style preferences via VARK 
classification is truly surprising. Within this context, a few interesting facts should be highlighted. Firstly, it turned 
out that the most valued style is kinesthetic learning style, preferred by more than 43.00% of students. The 
representation of the other three learning styles is more or less similar. Secondly, it resulted from the questionnaire 
that the representation of men and women as far as their learning style preferences are concerned is the same in 
each group and corresponds to the total proportion of men and women in the sample, with just one exception. This 
exception is again kinesthetic learning style, where the proportion of men is higher than for the other three learning 
styles. Both of these facts can be visualized for the purpose of clarity by Figure 1, shown below. 
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Fig. 1 Proportional representation of men and women in individual groups following learning style preferences 
Another interesting result of the analysis was the determination of the possible dependence of the particular 
learning style preferences of a wide range of students on their field of study. Therefore, the total group of 
respondents was divided into subgroups according to their field of study (English Language, German Language, 
Czech Language, Biology, Mathematics, Special Education, Civic Education, Informatics, Health Education, 
Music Education, Art Education, Pedagogy and Physical Education), and each of these subgroups was 
subsequently subdivided according to the learning style preferences given by VARK classification.. The whole 
situation is demonstrated by Figure 2. 
 
 
Fig. 2 Learning style preferences depending on the field of study 
Once again, the above figure demonstrates several interesting phenomena. Firstly, it is obvious that except for a 
small group of students, studying informatics, the proportional representation of particular learning styles 
according to VARK classification is relatively symmetrical. As far as the students of informatics are concerned, the 
kinesthetic style of learning dominates.  Out of the total of 87 students in this group, 67 students declared their 
giving preference to this learning style, which represents 79% of the total. Secondly, within the group of the 
students of Music, only one student out of the total of 7 declared his or her giving priority to the aural style of 
learning, which is particularly surprising. 
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5. Conclusions 
Based on the assessment of the acquired research data, a classification of students into four groups according to 
their favourite style of learning given by VARK classification was performed. The largest group of students being 
composed of those who prefer motion (kinesthetic) learning style, the other three learning styles are represented 
rather equally. It would be advisable to respect this fact within the teaching preparation, which should thus involve 
and be enriched by more elements or educational materials that would enable a particular group of students to learn 
more effectively.  
The proportional representation of men and women according to their favourite learning style is the same in 
each group and corresponds to the total ratio of men and women in the sample, with just one exception. It is the 
kinesthetic learning style, where the proportion of men is higher than with the other three learning styles. This 
finding is to be taken into account especially in predominantly male groups of students, in order to design their 
education to better suit the learning style that they prefer. 
Currently, there are some opinions such as the one presented by Lewis and Orton (Sak, Mares, 2007) who 
identify the various styles as a myth which should be stripped of the unnecessary gloss, and who, on the other 
hand, place greater emphasis on the concept of "learning strategies" (Mares, 1998). We do not identify with this 
view fully, as we consider the learning styles as an important determinant of effective education, paying attention 
to which may significantly contribute to the increase in the quality of education of the faculty of Education, 
Palacky University Olomouc. 
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